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Part A
Answer any ten questions.
Each question carries 2 marks.

Construct the truth table of p @ p V ¢

Prove (p A q) — (p V q) is a tautology.

Define Universal Quantifier . Give example.

Define cartesian product of two sets. What is the Cartesian product A x B, if A = {a,b,c}and B = {1,2}
Distinguish between one - to- one and onto functions.

Find Y 1%, k2

Find 'a div m' and 'a mod m' when
(a)a=228 m=119 (b) a=9009, m =223

Give an example of Public key Cryptography

Define linear congruences

List the ordered pairs in the relation R from A ={0,1,2,3,4} to {0,1,2,3} where (a,b) € Rifand only if (i) a=b (i) a>b
Define a partition of a set.

What do you mean by Hasse diagram of a partial order?
(10%2=20)
PartB
Answer any six questions.

Each question carries 5§ marks.

Show that 3z[p(z) A g(z)|and3zp(z) A 3zq(z) are not logically equivalent.
State and prove hypothetical syllogism

Show that the premises " Everyone in this discrete mathematics class has taken a course in Computer Science " and "
Marla is a student in this class " imply the conclusion " Marla has taken a courst in Computer Science"

Find U, A;and N, A; for every positive integers i where 4; = [, i].
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Display the graph of the funetion f(x) — «? from the sel of integers to the set of integers.
Letm be a positive integer. It @ = b(mod m) and ¢ d(mod ) then (a + ¢) = (b + d) (modm)

(@) Define prime and composite numbers with examples
(b) Do the prime factorization of 10!

I 00

Suppose that the relation R on a set is represented by the matrix Mp= [1 1 1].IsR reflexive, symmetric or anti
0 1 1

symmetric?

Show that the relation R consisting of all pairs (x,y) such that x and y are bit strings for which first bits as well as third
bits are same is an equivalence relation.
(6x5=30)
Part C
Answer any two questions.
Each question carries 15 marks.

(a) Define simple and compound propositions and construct the truth table of conjunction and disjunction of two
propositions

Explain the term 'Exclusive or "with truth table,
(b) Construct the truth table for inverse, converse and contrapositive of p — ¢q ..
(c) Let p and q be the propositions p:" Swimming at the New Jersey shore is allowed." q: Sharks have been spotted near
the shore." construct the following compound proposition as an English sentence =p — .

Explain sequences and summation. Also explain special integer sequences with examples.

Explain with examples (a) Public key Cryptosystems (b) Private key Cryptosystems

1 01
a. Let R be the relation represented by the matrix Mg=| 1 0 0| . Find the matrix represented by
010

1) Complement B~ 2) R?
b. Let A= {1,2,3), B={2.3,4,5,6}. Ri={(1.2), (1.3), (2.3). (2.5). (3.4), (3.5)}. and Rp ={(1,4), (1,6), (2.3), (3.5), (3.6)}. Find
R1 J RZ. R1 n Rz and R1' Rz.

(2x15=30)
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